The first observations that the alkaloid colchicine affected the growth of neoplastic tissue were made by Dominici.7 He stated that patients with gout and cancer who were receiving colchicine showed a remarkable improvement in health. Amoroso' also noted similar beneficial effects in gouty patients with cancer. He reported complete retrogression of grafted tumors in mice which had received repeated small doses of colchicine subcutaneously.
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Dixon and Malden' observed marked leukocytosis in rabbits after administration of colchicine, and Dixon5 in his Manual of Pharmacology stated that colchicine was a substance that excited mitosis. Lits"2 and Dustin8' ' studied its effect on transplantable mouse tumors and observed a marked increase in mitotic figures, followed subsequently by pyknosis and necrosis of many of the dividing cells. They concluded that colchicine has a double action; first, it explosively stimulates mitotic division in all cells having the potentialities of division and, secondly, it arrests these dividing cells at the metaphase for a period of several hours and in large doses actually destroys them. They consider its action similar to that of several other substances previously studied by them which they call "caryoclastic poisons. " Ludford"4 concluded that colchicine prevented the formation and proper function of the mitotic spindle. Thus, cells starting to divide while under the influence of colchicine are unable to complete their division and are arrested at the metaphase. The result is an accumulation of cells at the metaphase during the period of blockade, and this accounts for the apparent increase in mitotic activity. The studies of Brues2 on the effect of colchicine on regenerating liver in rats tend to support the observations of Ludford 
The results may be divided into three groups: 1. In those mice receiving a dose of 0.0035 mg. per gm. the tumors exhibited as early as 1 hour after injection a definite colchicine effect in the form of contracted metaphases. The number of cells at the metaphase gradually increased up to 5 hours when it was estimated as a ++ effect. At this time central necrosis appeared and while this increased, reaching a maximum at 9 hours, the number of metaphases never exceeded + +. The tumors at 9 hours were similar to those described in the preceding section, i.e., they showed a marked central necrosis with a peripheral area of viable tumor cells, a few of which were in division and were at the metaphase. The contracted metaphase had disappeared by 12 and 17 hours, leaving a border of viable tumor cells surrounding a central necrotic mass. The findings were similar in sections taken at 21, 25, 48, and 63 hours.
2. In the mice receiving doses of 0.0009 to 0.0014 mg. per gm. the necrosis decreased as the dose of colchicine was decreased. With a dose of 0.0014 mg. per gm. it was only one-plus (+) and did not manifest itself until 9 hours after injection. In doses smaller than this necrosis was not observed. With all of these doses a definite colchicine effect was noted early in the form of arrested and contracted metaphases. With a dose of 0.0014 mg. per gm. this never exceeded ++ but the changes persisted to some extent until 21 hours. The most striking results were found with doses of 0.0012, 0.001, and 0.0009 mg. per gm. The effect of these doses manifested itself in the form of marked mitotic arrest at the metaphase, becoming noticeable at 1 or 2 hours, reaching a maximum around 6 or 9 hours, and decreasing after 12 or 13 hours (Fig. 2) .
3. The mice receiving a dose of 0.0008 mg. per gm. differed from group 1 in that necrosis was completely absent. A colchicine effect manifested itself early in the form of contracted metaphases and was graded as + at 2 hours, ++ at 3 hours and +++ at 4, 5, and 6 hours. The effect of the drug had begun to pass off by 9 hours, as indicated in the marked decrease in the number of metaphases. In an attempt to increase the number of cells at the metaphase the influence of repeating the dose at the height of the reaction (9-hour interval) was tried. Doses of varying size were injected several times at 9-hour intervals. Two mice were sacrificed at the end of each 9-hour period in each dosage group. An injection of 0.0007 mg. per gm. was repeated 9 times at 9-hour intervals before the mice succumbed to the toxic effects of the drug. Marked increase in mitoses was obtained at 27 and 36 hours, i.e., 9 hours after the second and third doses. All of the cells were not in division, however, and necrosis appeared at the 36th hour. By the 45th hour (9 hours after the fourth dose) this was marked and increased steadily until the 81st hour when the animals died. The same general effect was noted with doses of 0.0009 and 0.001 mg. per gm., although the maximum increase in mitoses and necrosis appeared earlier. With doses as large as 0.0014 mg. per gm. marked necrosis was apparent by the 18th hour, or 9 hours after the second dose, and all of the animals died after the sixth dose.
II. ATTEMPTS TO CAUSE REGRESSION OF THE TUMORS WITH SINGLE OR REPEATED DOSES.
Fifteen mice were used for an experiment, 1 0 receiving the drug and S being retained as controls for each of the doses. The doses are given in Table 1 . 
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In no instance did regression of the tumor occur and with most of these doses the animals succumbed to the toxic effects of the drug. With a dose of 0.0016 mg. per gm. repeated at intervals of 3 to 5 days some retardation in the growth of the tumor and a prolongation of life were observed. In all cases, however, the dose necessary to accomplish this approached closely a lethal dose, since a significant number of the mice succumbed to its toxic effects. In a few instances the solution was injected directly into the tumor. Some of the tumors decreased in size, but they subsequently grew and killed the mice.
III. THE EFFECT OF COLCHICINE UPON SPONTANEOUS TUMORS OF
A-STRAIN MICE.
Twenty-six spontaneous tumors occurred in the mouse colony during the course of the work. These mice were given 0.0010 mg. of colchicine per gm. and then killed after an interval of 9/2 hours. All of the tumors showed a typical colchicine response comparable to that found in the transplanted tumors. A higher percentage of cures was obtained with colchicine plus a dose of 2500 R than with x-radiation alone.16 With colchicine plus a dose of 5000 R the results were similar to those with x-ray alone. Under these conditions colchicine does not strikingly increase the destructive effect of x-ray upon this tumor.
Sumnary
These experiments demonstrate that different colchicine effects may be obtained in the same tumor, depending upon the size of the dose. In order to obtain comparable and consistent histological changes it is necessary to calculate doses by weight. The failure to do this may account for much of the confusion which exists concerning the action of colchicine on tumors.
In experiments employing 0.0009, 0.0010, or 0.0012 mg. per gm., observation at hourly intervals showed that there was a progressive increase in the number of contracted metaphases starting one hour after injection and reaching a maximum in 9y2 hours.
This was followed by a gradual decline. These facts support Ludford and Brues' contention that the increase in mitoses is essentially a blockade at the metaphase with accumulation. The effect of combining x-ray and colchicine has been reported by Brues, Marble, and Jackson3 and by Guyer and Claus." Brues stated that colchicine is ineffective in enhancing the action of x-ray on tumors, while Guyer, using doses apparently lethal, found the combination to be more effective. In the present experiments, a dose of colchicine which produced a maximum accumulation of mitoses plus a single dose of x-ray of 2500 R gave a slightly higher rate of curability than did x-ray alone. However, it was not considered sufficiently significant to warrant further investigation.
